Abstract: Present study aim to understand the hydrochemistry of underground water of Kanpur Dehat district U.P. with special reference to fluoride contamination. Total 75 samples from ground water sources scattered in 10 blocks of Kanpur Dehat were collected and analyzed statistically. .00 mg/L), TA (0.00-1500.00 mg/L) and Iron (0.00-419 mg/L).Total 14.67% samples exceeds maximum desirable limit of BIS 10500 and WHO limit (1.5 mg/L). Sarwankhera is found to be worst affected where 50% samples exceeds both BIS maximum permissible limit and WHO limit, followed by Sandalpur, Derapur, Akbarpur, Rasulabad, Jhinjhank and Amroudha. Maitha, Rajpur and Malasa are found to be safe for drinking in reference of fluoride. The present study also revealed that fluoride enrichment in underground water is not ubiquitous, it occurs in patches. Some identified patched in present study area are Makanpur, Kakwan, Katra Aima, Mahua Derapur, Jalihapur, Hawaspur, Katra Bognipur, Vishayakpur and Rania. In Rania, which is an industrial area high fluoride contamination may be due anthropogenic activity. 2-(r = -0.015) and Fe (r = -0.020). In order to further investigate and identify contributing sources on the basis of chemical signatures, factor analysis of the data was done. The analysis yielded four dominant factors and was expressed by data matrix variance of 67.68%.Present study advocate the fluoride enrichment of ground water is due to alkaline nature which led to increased sodium and bicarbonate concentration and decrease in calcium and magnesium concentration as a result of fluoride dissolution from fluoride bearing minerals.
I. Introduction
The occurrence of fluoride in ground water is mainly due to geogenic contamination of ground water and depends on the geological setting of an area 1 . The fluoride content of ground water is originate from the dissolution of fluoride bearing minerals in the bedrock and thus bedrock mineralogy is, in general plays a primary factor for the variations in fluoride content of ground water 2 . Many factors such as availability and solubility of fluorine-bearing minerals, temperature, pH, concentration of calcium, bicarbonate and sodium ions in water, etc. plays important role in fluoride contamination of ground water. The excessive fluoride concentration in ground water may persist for very long time; enter into food chain, cause adverse impact on human health including dental or skeletal fluorosis etc. Therefore, it is essential to determine the causal factors of fluoride enrichment in underground water in time as space to mitigate the problem 3 .
In India at present at least 17 states are effected with high fluoride levels in ground water ranging from 0.5 to 50 mg/L 4, 5, 6 . The states of Andhra Pradesh, Punjab, Haryana, Rajasthan, Gujarat, Tamil Nadu, Kerala Madhya Pradesh Punjab, Bihar and Uttar Pradesh are seriously affected. Geologically, the area is entirely covered with Quaternary alluvium, overlying the concealed basement of Bundelkhand Granites and rocks of the Vindhyans Super Group. The study area is underlain by thick pile of unconsolidated Quaternary sediments comprising polycyclic sequence of silt, clay, sands of various grades with gravel and Kankar in varying proportions, forming a number of productive groundwater aquifers. The groundwater generally occurs in water table to semi-confined conditions.
II. Materials And Methods
Water samples were collected, in autoclaved pre-cleaned one litre sampling polyethylene container from 75 ground water sources (Shallow and pumps and India mark II hand pumps) scattered in the entire 10 blocks of Kanpur Dehat. Before taking final sample, the water was left to run from sampling source for 4-6 min to pump out the volume of water standing in casing. All the chemicals used were of AR Grade (Fischer Scientific, India) and Milli-Q water (Millipore corp. with electrical resistivity of 18.2 MΩ cm) was used for preparation of solution and dilution purposes. 7 . All the experiments were carried out thrice and results were found reproducible within ±3% error limit.
Statistical characterization of data and correlation matrix (Pearson"s correlation) was analyzed using SPSS 17.0 (Version 17.0.1). Factor analysis was carried out using XLSTAT (Version 2013.5.06). Factor analysis using varimax rotation method was applied for only those factors whose Eigen values are greater than one were retained (Kaiser Normalisation).
III. Results And Discussions
Total 75 samples were collected and analyzed from 10 blocks of Kanpur Dehat and summary of fluoride is given in table no. 1. Descriptive statistics of each hydrochemical parameter are given in table no.2 which also reflects the desirable limit prescribed according to WHO guidelines and BIS: 10500. 8, 9, 10, 11 . On the basis of extensive analysis it was found that total 14.65% samples exceeds maximum desirable limit of BIS 10500 and WHO limit (1.5mg/L). Sarwankhera is found to be worst affected where 50% samples exceeds both BIS maximum permissible limit and WHO limit, followed by Sandalpur, Derapur, Akbarpur, Rasulabad, Jhinjhank and Amroudha. Maitha, Rajpur and Malasa are found to be safe for drinking in reference of fluoride. The present study also revealed that fluoride enrichment in underground water is not ubiquitous, it occurs in patches. Some identified patched in present study area are Makanpur, Kakwan, Katra Aima, Mahua Derapur, Jalihapur, Hawaspur, Katra Bognipur, Vishayakpur and Rania. In Rania, which is an industrial area high fluoride contamination may be due anthropogenic activity.
To examine the relationships of F -with other hydrochemical parameters, correlation matrix (Table 3) Factor IV, explains the 7.88% of total variance. Significant correlation between carbonate and pH shows that CO 3 2-is present in some samples due to increased pH. 
IV. Conclusions
The presence of fluoride in ground water cannot be predicted due to its sporadic occurrence which is also observed in present study. Presence of fluoride in ground water is often recognized only when people exhibit symptoms of fluorosis. Therefore there is an intense need of developing measures to prevent and cure ground water quality through water quality analysis and study of spatial distribution to identify sources, causes, type and level of fluoride contamination. To know hydro-geochemical control in relation to aquifer character isotope studies may be taken up for aquifer mapping to delineate the fluoride rich pockets and artificial flushing of identified aquifer to reduce fluoride concentration.
